Factors affecting the stability of nanoemulsions--use of artificial neural networks.
The aim of this study was to identify the dominant factors affecting the stability of nanoemulsions, using artificial neural networks (ANNs). A nanoemulsion preparation of budesonide containing polysorbate 80, ethanol, medium chain triglycerides and saline solution was designed, and the particle size of samples with various compositions, prepared using different rates and amounts of applied ultrasonic energy, was measured 30 min and 30 days after preparation. Using ANNs, data were modelled and assessed. The derived predictive model was validated statistically and then used to determine the effect of different formulation and processing input variables on particle size growth of the nanoemulsion preparation as an indicator of the preparation stability. The results indicated that the data can be satisfactorily modelled using ANNs, while showing a high degree of complexity between the dominant factors affecting the stability of the preparation. The total amount of applied energy and concentration of ethanol were found to be the dominant factors controlling the particle size growth.